The collapse of the communist regime in Poland at the end of the 1980s, followed by the opening of the country to market economy, precipitated a "natural experiment" in population health. Poland emerged from communism with very poor health indicators, high rates of lung cancer and cardiovascular diseases. In the years immediately following the collapse of communism the situation deteriorated further, as a surge in alcohol consumption led to a dramatic increase in premature mortality. However, after 1991 the health situation of the Polish population began to improve. Mortality rates began to decline for all age groups, driven mainly by the decline in cardiovascular disease morbidity and mortality. One reason for this health improvement can be sought in the 10% decrease in smoking prevalence that took place in the 1990s, and was stimulated by the implementation of very progressive anti-tobacco legislation. Another contributor was the reversal in alcohol consumption trends, with alcohol consumption falling from 11 litres in 1991 to 8.5-9 litres in 1995. However, the chief reason for the rapid improvement in health were the revolutionary changes in the diet of Poles -the fall in animal fat consumption compensated by the increase in vegetable fat consumption, and the increase in the consumption of fruits and vegetable. The resulting increase in life expectancy between 1991 and 2002 among Polish women was the fastest in Europe, and among Polish men it was the third fastest.
As the communist regime in Poland was crumbling at the end of the 1980s, and the country was opening up to market economy, the prospects for the health of adult Poles looked rather bleak. Soaring rates of lung cancer, cardiovascular diseases (principally ischaemic heart disease), sudden deaths from external, non-medical causes (accidents, injuries, poisonings, etc.), and liver cirrhosis -these indicators of ill health in Poland reached levels not registered anywhere else in the world and contributed to a dramatic increase in premature deaths among young and middle aged Poles [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Mortality between 15 and 59 years of age among men in Poland was among the highest in the world, higher than in any other country outside sub-Saharan Africa (Fig. 1) [16] . This epidemic of mostly man-made diseases was one of the biggest challenges facing Poland as it was undergoing political and economic transformation.
An uncertain tomorrow, the impoverishment of society, the appearance of unemployment (an unknown phenomenon under communism), all seemed to augur the worst for the future of the health of Poles. Public health scholars forecasted a surge in mortality among newborn babies and children and the collapse of the health service; and a nation-wide health crisis due to malnutrition was commonly believed to be on the way. These fears seemed to come true as the first stage of systemic transition was marked by a severe mortality crisis in most countries of the Central and Eastern European (CEE) region between the end of the 1980s and early 1990s [15, [17] [18] [19] [20] . The only exception was Hungary, where a health decline was not observed in this period. The mortality crisis was on the whole less pronounced and lasted shorter in Central Europe, with the health decline no longer observed after 1991. Meanwhile, in the ex-Soviet countries, the dramatic increases in mortality continued until the mid-1990s. In Russia alone, between 1992 and 1994, there were 1,138,000 more deaths altogether (743,000 among men and 395,000 among women), compared to 1991 (see: WHO Mortality Database). At the beginning of the 1990s, a surge in alcohol consumption occurred in almost all CEE countries. This trend was first observed in Poland, and was driven by political developments. The collapse of the old political system between 1988 and 1989 and the prioritisation by politicians of easy access to goods over health considerations, paved the way for the influx into Poland of millions of gallons of untaxed, cheap, high-concentration alcohol (the Schnapsgate scandal). Sierosławski estimated on the basis of indirect indicators (e.g. the number of first episodes of alcoholic psychoses) that there was a dramatic rise in alcohol consumption in that period: from 6 to 10-11 litres of pure alcohol per capita per year [21] . An increase in alcohol abuse among Polish children was also observed, partly due to the extreme liberalisation of access to alcohol, whereupon alcoholic beverages became available at anytime and anywhere, including in newspaper kiosks [21, 22] .
The surge in alcohol consumption was closely followed by a dramatic increase in premature mortality, mostly among adults (20-64 years), and especially among men. The health indicator most strongly connected with fluctuations in alcohol consumption in Poland (and other CEE countries) was sudden death from non-medical causes. The years 1988-1991 were marked by dramatic increases in sudden deaths in Poland. Injury-related mortality rates rose by as much as 32% in middle-aged (45-64 years) men, and by 27% in young adult (20-44 years) men (Fig. 2) . A similar, but much less marked trend, was seen among women, mostly in the young adult group (20-44 years) , where the increase was 26%, and in the middle-aged group (45-64 years), where the increase was 21%.
HeAltH improvement After 1991
However, while the years immediately following the political transformation in Poland have brought the health decline forecasted by public health scholars, after 1991 unexpectedly almost all the health indicators began to improve dramatically. Mortality rates declined for all age groups (in men in 1991 they amounted to 1062/100,000, in 2002 to 809/100,000; in women to 550/100,000 in 1991 and 412/100,000 in 2002) [15] . The decline was particularly rapid for young adults (20-44 years old) and middle age adults (45-64 years old).
After almost 30 years the trend of increasing premature mortality of adults was reversed (see (Fig. 4) . Between 1991 and 2002 the probability of death in the 20-64 age group decreased among men from 37.7% to 29.5% and in women from 15.7% to 12%. In the period 1991-2002 infant mortality also declined, from 15 to 7.5 per 1000 live births [15] . The observed improvement in general health indicators can be chiefly attributed to the decrease in cardiovascular disease morbidity and mortality. This decline was very significant and applied equally to both sexes, all age groups, inhabitants of rural and urban areas, as well as people of all levels of education. In the years 1991-2002 cardiovascular disease mortality in both sexes decreased in the 20-44 age group by around 50%, and in the 45-64 age group by around 40%, while in the population aged above 65 by about 30% (Fig. 5) . The pace of decrease of cardiovascular disease mortality indicators in the years 1991-2002 in Poland was among the fastest in the world.
The improvement of health in Poland after 1991 could also be observed in other health indicators. Mortality due to non-medical causes, which reached its peak in 1991, has since then been declining in all groups, and particularly in men [15] . The trends of increase in lung cancer morbidity and mortality have also began to reverse, especially in younger age groups in both sexes. The general positive trend of decline of lung cancer mortality rates in the male population, as well as the decrease in mortality in the other tobacco-related cancer locations (e.g. laryngeal cancer, oral cancer, etc.), has contributed to the general downward trend of cancer mortality in men [15] . The positive changes in the lung cancer situation in the 1990s in Poland are particularly striking, if compared with Hungary, where the increase in lung cancer mortality continued after the improvement in Poland began, and with USA, where the decrease in lung cancer mortality began two decades earlier (see Fig. 6 ).
A similar development of the health situation was observed in this period in the Czech Republic and Slovakia [23, 24] . The main reason for the decline in adult premature mortality in these countries was also the rapid decrease of cardiovascular disease mortality. Interestingly, after 1995 the same phenomenon was observed also in Hungary, and, later also in the Baltic States. By the end of the 1990s, twenty years after Western Europe, the cardiovascular disease transformation was taking place in most CEE countries [15] .
Between 1991 and 2002 Poland enjoyed a period of impressive gain in population health. Life expectancy increased by 4.5 years in men and 3 years in women. Among men life expectancy crossed the threshold of 70 years for the first time in 2002, and in women it amounted to 79 years. This meant that the increase in life expectancy between 1991 and 2002 among Polish women was the fastest in Europe, and among Polish men it was the third fastest [15] .
mAin reAsons for polAnd's HeAltH improvement smoKing
Since the early 1980s Poland experienced political chaos which significantly affected the health behaviour of Poles. In the early 1980s, due to economic and technological crisis, the production of tobacco products, which was entirely in the hands of the state, collapsed in Poland. Smokers began to have difficulties accessing cigarettes and in result their consumption and sale decreased. The government decided to begin rationing tobacco products and cigarette ration stamps were distributed among all working adults. The rationing decreased the number of cigarettes smoked in Poland. However, at the same time, the number of regular smokers actually increased, partly because some ex-smokers who received cigarette ration stamps picked up smoking again. Nonetheless, the cigarette rationing had certain positive social and health effects, such as the decrease of rates of smoking initiation among children, who were unable to access cigarettes as easily as before. By the second half of the 1980s cigarette rationing was ended as normal production was resumed, and the situation returned to its original state.
The regime transition of 1989 was followed by the immediate entrance of transnational tobacco companies (TTCs) on the Polish market, and by the mid-1990s 
alcohol
The alcohol market in Poland was also denormalised by the political events. Throughout the 1980s the sale of registered alcohol experienced significant fluctuations. As the communist regime in Poland collapsed in 1989, along with it went the country's fiscal borders, resulting in the growth of an enormous black market for alcohol products. This applied especially to vodka, which in that period constituted 70% of the total alcohol consumption in Poland, and the prices of which fell to levels similar to the prices of water. Sierakowski [21] estimates that in the years 1988-1991 the consumption of alcohol in Poland increased by 4-5 litres of pure spirit per person per year. This trend in alcohol consumption in Poland was also reversed after 1991 as fiscal control was tightened; it is estimated that by 1995 alcohol consumption had fallen from 11 litres to 8.5-9 litres per capita [22] . Until the end of the 1990s significant changes were observed in the structure of alcohol consumption in Poland. The Polish alcohol market was dominated by the production and sale of vodka since the Second World War. In the 1990s vodka was increasingly replaced by beer, the consumption of which was increasing every year. The overall level of alcohol consumption, however, remained largely unchanged, at around 8-9 litres per capita per annum [27] .
Diet
The introduction of market economy, including the abolition of food subsidies, as well as the opening up to the global food market and the decision to make the national currencies fully convertible, resulted in an enormous change of diet in Poland and some neighbouring countries of CEE. It seems that these significant dietary changes, which occurred in all age groups, in both sexes, and in all regions of Poland, might constitute the most important explanation for the reversal in epidemiological trends after 1991.
Generally, after 1988, the purchasing power of people in Poland has decreased. The practice of subsidizing food prices was abandoned at the same time. The prices of animal products rose, while vegetable products became relatively cheaper. The trend was accompanied by the appearance of new products (e.g. new types of fruits and vegetables), their high quality, efficient methods of distribution, continuous availability, and modern marketing techniques. These changes had a rapid and profound effect on the structure of consumption.
A higher consumption of fruits and vegetables has become a feature of the new diet. The increase in citrus fruit consumption can serve as one example of the changes brought about by market economy. After the Polish currency (zloty) became convertible and borders were opened, the Polish market was deluged with relatively cheap bananas, oranges, grapefruits, lemons and kiwis available all year round. The production of local fruits and vegetables also developed. Apples, peppers, berries (strawberries, blackberries, raspberries) became available also out of season. The consumption of vegetables and fruits significantly increased, also in the form of juices and in frozen form. Despite these positive changes, in the 1990s Poland still remained a country where the consumption of fruits and vegetables, fresh and processed, was rather low (150 kg per capita annually in Poland, compared to about 250 kg in western Europe and over 400 kg in Greece) [15] .
New groups of food products appeared on the shop shelves and on people's tables. From 1989 to 1999 vegetable fat consumption rose from about 8.8 kg per capita to almost 17.8 kg. An especially high increase was observed in the consumption of edible oil and soft margarine with low levels of trans fats, which were also increasingly commonly used with bread as butter substitutes. At the same time the consumption of animal fat fell, the decrease being most noticeable with regard to butter (from 8.8 kg per capita in 1989 to 4.6 kg in 1999), as well as red meat and full fat milk. It must be pointed out that these changes were only reflected in the structure of consumption of fats, with animal fat being replaced by vegetable fat, while the overall amount of fat consumed showed little change. The end effect is that this essential element of people's diets by the end of the 1990s tended to consist more often of fats derived from oily plants [13, 28, 29] . Vegetable oils (also in the form of soft margarine) are a type of fat that is essential for the human bodies to function properly. Studies indicate that increasing the amount of vegetable fat consumed provides for effective protection of the heart and blood vessels from disease. Evidence from controlled clinical studies of post-myocardial infarction patients demonstrates that replacement of animal fat with vegetable oils can significantly reduce coronary heart disease-related mortality within a short time. Transition to a Mediterranean diet (rather than a standard low-fat diet) was correlated with a 76% fall in cardiovascular disease (CVD) mortality within 27 months in one study [30] . Epidemiological studies prove that the type and structure of dietary fat consumption (increased share of vegetable fat) may produce a strong and rapid positive effect on CVD mortality [30] . It could be postulated, with all the limitations of such a claim, that a "natural experiment" corroborating these claims could be observed in Poland between the 1980s and 1990s, with the participation of the entire population (changes in fat consumption structure in Poland are described in more details in this issue in the article Unsaturated fat and cardiovascular health in Poland, pp. 63-66).
conclusions
The political and economic changes that took place in CEE countries after 1989 had transformed key factors shaping the health of Poles, in effect leading to a population-wide "natural experiment". The shifts in health can be divided into two distinct phases. The first took place in the period 1988-1991, when the mortality from non-medical causes, especially among young men, increased due to a sudden rise in alcohol consumption. The second took place after 1991, when after 30 years of cardiovascular health deterioration, unexpectedly a major and sustained decrease in cardiovascular diseases began in Poland. It was driven principally by the changes in dietary patterns that followed the introduction of market economy in Poland. These changes were characterised by a rapid increase in consumption of vegetable fats, which replaced the previously dominant animal fats, while keeping the overall fat consumption at the same level. The positive effects these dietary changes had on the health of Poles are consistent with epidemiological studies associating the so-called "Mediterranean" diet with lower vascular death rates. They are also consistent with the effects of a similar shift in diet that occurred in the 1960s in Finland, which from the country with the highest animal fat consumption and highest cardiovascular disease morbidity and mortality in Europe, became a country with low risk of cardiovascular diseases. The improvement in cardiovascular health and the increase in life expectancy in both sexes in Poland in the 1990s belonged to the fastest in the world (Fig. 7) .
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